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Abstract

In the KEK injector linear accelerator (KEK linac), a new concrete wall for radiation shield had been constructed at
the center of its 476-m-long straight section. The floor level of its accelerator tunnel was predicted to sink
approximately 0.5 mm by the weight of the wall. As the accelerator components for the KEK linac should be aligned
with the accuracy of better than sub-mm for its future upgrade, the floor level change of 0.5 mm can’t be ignored. We
adopted a shape measurement method using a level, which is a gravity referenced inclinometer, for evaluating the floor
level change of the linac. It detects tangential slope angle of the shape and has advantages for measuring large objects,
because it is hardly affected by shape references, which becomes more difficult to be defined with enough accuracy as
the measuring distance becomes larger. Therefore, we consider that it is suitable to detect sub-mm of shape change for
the floor having several tens meters of distance. As a result, slope angle change for the 82-m-long part of the linac floor
has been detected with the standard deviations of better than 61 urad and the floor level change of +0.2 mm had been
derived. The result agreed partially with that by an alignment telescope.
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